. Those They expressed surprise that more patients with angina and heart failure do not describe a deterioration of their symptoms after a meal. Some clinicians (and that includes me) might agree with William Heberden' that angina on exercise after eating is, in fact, quite common. As for deterioration in heart failure, perhaps some parallels can be drawn here between the substantial food-induced drop in peripheral vascular resistance shown in all three studies and the action of the currently fashionable drugs used for the treatment of this condition. Indeed, just such an action is highlighted by Herrlin et al whose study of patients with heart failure appears in this issue. 4 The qualitative effects of eating and angiotensin converting enzyme inhibiticun on cardiac output, systemic vascular resistance, and pulmonary capillary wedge pressure are broadly similar.
Questions raised
Like all good studies, these three reports raise many questions. It would be helpful to sort out the mechanisms of these circulatory adjustments. Although plasma catecholamines did not vary before and after food in the Danish study,2 reference is made to the effects of the autonomic nervous system. Fasting suppresses catecholamine production, presumably to conserve calories, whereas feeding activates the sympathetic system.5 In an earlier study, similar to their current one, Kelbaek et al showed that the stroke volume and heart rate increased after a meal both at rest and on upright exercise. The increase in stroke volume, but not heart rate, was inhibited by autonomic blockage with metoprolol and atropine. Plasma concentrations of adrenaline were unaffected by eating, so these workers concluded that parasympathetic withdrawal may be important in the postprandial changes that they observed.6 Hormonal factors may also have a role-for example infusion of vasoactive intestinal polypeptide causes a considerable reduction of peripheral vascular resistance, drop in blood pressure, and compensatory tachycardia. Cardiac output rises considerably.
Whatever mechanisms underlie these interesting haemodynamic changes, clinicians will be anxious to see whether they are affected by the altered conditions associated with disease states. Published reports are inconsistent, possibly because of differences in meal composition and the mode of exercise (upright/supine). One study confirmed the increase in heart rate after a meal in subjects with postprandial angina, who also had a larger blood pressure response on exertion.7 Angina developed more rapidly when these patients were exercising after a meal. The double product (systolic blood pressure x heart rate) at the onset of pain was the same before and after the meal. This strongly suggests that the harmful effects of eating are more likely to be the result of haemodynamic stress rather than the diversion of blood away from the coronary arteries to other vascular beds.
It would be intesting to compare the haemodynamic effects of eating in angina patients whose symptoms are or are not aggravated by food. How are these effects modified by ,B blockers, prophylactic nitrates, and different calcium antagonists? Theoretically ,B blockers should be helpful whereas food might attenuate the value of nitrates.
Some data have been published on the haemodynamic effects of eating in patients with left ventricular failure. In one such study, heart rate and cardiac output increased after eating, but mean blood pressure fell.8 In another study the ejection fraction in patients with moderate ventricular dysfunction increased after a meal.9 The observed effects did not seem to be particularly detrimental and were similar to those reported in the current study by Herrlin et al. These changes were accentuated by angiotensin converting enzyme inhibition but were also quite considerable in a group treated with placebo. Any study of vasodilator treatment that does not take account of these basal fluctuations is likely to be seriously flawed.
Advice All patients with angina should be advised to avoid exertion after eating. Perhaps an hour is sufficient (the current observations were made at 30 minutes) though haemodynamic changes have been seen as long as six hours after a meal. Significant changes were still present 2-4 hours after eating in heart failure patients treated with placebo. Further information is needed before drug treatment can be tailored to a specific requirement and appropriate advice given on the size and content of the meal least likely to provoke angina. Meanwhile, the well informed lecturer might conclude by inviting the audience to reflect on the negative inotropic effect that healthy people show after drinking alcohol.'0 G D G OAKLEY Northern General Hospital, Herries Road, Sheffield
